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* NOTICES * 

JPO and NCI PI are not responsible for any 
dam ages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

1. It is Approach of Giving Hard Living Tissue like Bone of Peopled Body, or Gear Tooth 
Oscillation. Phase Which Makes Electromagnetic Field of Amplitude Which Carries Out (a) Change, 
Phase of arranging (b) magnetostriction member to said electromagnetic field, and making said 
member producing change of the dimension corresponding to change of the amplitude of said 
electromagnetic field (c) Phase given to said hard organization by considering change of said 
obtained dimension as an oscillation How to give an oscillation to the hard organization which 
contains. 

2. Said Phase (C) (C. 1) Phase of Contacting and Putting Actuator on Said Magnetostriction 
Member, and Vibrating Said Actuator Following Change of Said Dimension, Phase which fixes (c. 
2) bracket to said hard organization (c. 3) The phase of demounting said actuator to said fixed 
bracket, and it being engaged free, and giving said hard organization the oscillation from said 
actuator through said bracket, The approach containing according to claim 1 . 

3. Approach including said phase (c. 3) making said actuator and bracket engaged free [ sliding ] by 
close fitting relation according to claim 2. 

4. Approach according to claim 2 said phase (c. 2) includes joining together by adhesion into cement 
which uses adhesive resin as base material for said bracket in said hard organization. 

5. Approach including said phase (c. 2) combining said bracket with said hard organization by 
adhesion into hydroxyapatite cement of non-ceramic according to claim 2. 

6. Approach according to claim 1 including said phase (b) locating TERUFE Norian-D member in 
said electromagnetic field. 

7. Approach according to claim 1 including said phase (b) arranging long and slender rod of said 
magnetostrictive material to said electromagnetic field, and making it said electromagnetic field 
prolonged in longitudinal direction through said rod. 

8. Include making said axis produce the electromagnetic field which are made to pass the electric 
coil which has a hollow axis for the current of the amplitude from which said phase (a) changes, and 
are prolonged in said longitudinal direction. It includes that said phase (b) arranges said rod inside 
said axis. Approach according to claim 7. 

9. (d) Phase which arranges said coil and rod in container of magnetic permeability (e) Phase which 
compresses said rod into a longitudinal direction elastically inside said container Approach 
according to claim 8 included further. 

1 0. The approach according to claim 1 by which said changing electromagnetic field are made 
following an acoustic signal, and said oscillation is transmitted to said man's lug from said hard 
organization. 

11. The approach according to claim 1 of being the broken bone to which said changing 
electromagnetic field are in one or more predetermined frequency, and said hard organization should 
be treated by said oscillation. 

12. It is Equipment Which Gives Hard Living Tissue like Bone of People's Body, or Gear Tooth 
Oscillation. Magnetostriction Member Which Follows Passed Field Changing, and Dimension 
Elongates and Contracts Following Change of Said Field, The electric coil which the changing 
electromagnetic field which pass said rod following the current of the passed amplitude changing are 
made, and makes it elongate and shrinks said rod for a dimension by change of the amplitude of a 
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current, Actuator which contacts a rod and directly [ said ] and vibrates as expanding of the 
dimension of said rod, and a function of contraction A connection means to conduct the oscillation 
from said actuator in said hard organization Equipment which gives an oscillation to the hard 
organization which possesses. 

13. Equipment according to claim 12 which said connection means is fixed to said organization with 
the cement of a non-ceramic by said actuator having the end of a predetermined configuration, and 
demounts at said end of said actuator by the engagement which can slide on close fitting, and is fixed 
to it free. 

14. Equipment including the acceptance slot where said bracket carries out engagement in which 
said end and said sliding of said actuator are free according to claim 13. 

15. Equipment according to claim 13 said whose cement is non-ceramic hydroxyapatite cement. 

16. Equipment according to claim 13 said whose cement is cement of an adhesive resin matrix. 

17. Equipment according to claim 12 said whose magnetostrictive material is TERUFE Norian-D. 

18. Equipment according to claim 12 which possesses further magnetic permeability housing which 
holds some of said coils, said rods, and said actuators [ at least ]. 

19. Equipment according to claim 18 which possesses further the 1st and 2nd permanent magnets 
which contacted the 1st and 2nd edges of said rod, respectively, and were arranged in the interior of 
said housing. 

20. Equipment according to claim 19 which possesses further at least one elastic member which is 
arranged in the interior of said housing and compresses said rod into a longitudinal direction. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

Background technical field of the approach of giving an oscillation to a bone, and equipment 
invention This invention relates to the approach and equipment for giving a hard organization like a 
bone the oscillation of the low amplitude. This invention has portable hearing aid, auxiliary listening 
equipment, a bone growth stimulus, the various objects for a therapy, and other usefulness. 
Explanation of the advanced technology It is known well that giving a sound cycle oscillation to 
human being's skull through direct or a gear tooth will bring good hearing to some people who 
spoiled the acoustic sense. Generally the hearing aid and auxiliary listening equipment using the 
advantage of this phenomenon include the microphone for transforming a surrounding acoustic 
energy into an electrical signal, an acoustoelectric amplifier, the converter for changing the amplified 
acoustic signal into mechanical oscillation, and a means of a certain kind to give these oscillations to 
the bone architecture of a gear tooth or a skull. These oscillations stimulate a cochlea and bring about 
an acoustic perception operation. The example of such equipment is U.S. Pat. No. 2,161,169 (JIEFE 
lease) and the 2,995,633rd. A number (PUHARITCHI) and the 3,594,514th A number (win groove) 
and the 4,498,461st A number (Hakan Son) and the 4,606,329th A number (Howe) and the 
4,612,915th A number (Howe) and the 4,774,933rd A number (Howe) and the 5,033,999th It is 
indicated by the number (mel SUKII). 

it has been used, in order that a supersonic vibration converter may give the organization of those 
other than a skull (for example, a bulbus-vestibuli form obtaining) the oscillation conducted through 
the bone and may make human being produce a sound perception operation. An example of this 
approach is known in U.S. Pat. No. 4,982,434 (others [ RENHATO ]). 
It is also well-known to produce the potential which crosses the organization in which the 
mechanical stress (for example, oscillatory-type type) applied to the bony organization was well 
alike in the piezo-electric effect. Furthermore, the periosteum is induced at the time of a carrier beam 
in the compressive force by which the long and slender bone was added in the direction of the 
longitudinal direction axis, and increasing and forming a new osseous tissue is known. It is believed 
that this phenomenon relates to the electrical energy produced to the bone by piezoelectric [ that / 
original ]. This phenomenon acts on a reversible type and it is also known that adding an alternating 
current to the bone which is valid by that cause will come to produce the mechanical distortion of an 
osseous tissue. 

Bone growth stimulator is U.S. Pat. No. 4,314,554 (great batch) and the 4,467,809th. A number 
(Brighton) and the 4,665,920th It is indicated by the number (Campbell) and made to produce 
growth [ in / using the current which passes through an osseous tissue typically / the therapy of 
fracture ] of an osseous tissue. Although not stated to these patents such, as for the indicated bone 
growth mimicking device, it is required actually that an osseous tissue should be made to produce an 
oscillation. This is not right in the right or, as for proving that the bony electric stimulus of these 
patents is effective, and adding an oscillation to an osseous tissue directly, has suggested making an 
organization produce a current through the piezo-electric effect from which the front- face top was 
obtained with distortion of an osseous tissue, and bringing about the effectiveness on the therapy of 
fracture, and other therapies. 

One of the problems relevant to the conventional technique in which it adds an oscillation to a bone 
is related with the rocking equipment for making accuracy change the added electrical signal into 
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mechanical oscillation itself being effective. Another problem is related with the approach connected 
with the osseous tissue where a converter is hard. Especially the conventional connection technique 
has decline in low connection effectiveness (namely, remarkable loss of mechanical energy), and the 
connection effectiveness by time amount, removal of an oscillating member or the difficulty of 
exchange, and various faults of the combination of these faults. For example, a patent of said Howe 
and the disclosure which fixes the bone rocking equipment to a skull with the means similar to a 
bone screw, adhesives, or this are referred to. these transplanted rocking equipment — 
electromagnetism — the electromagnetic transmitter attached on the skin which distributes a signal to 
this transplanted rocking equipment endermically is followed. Although the endermic connection to 
the rocking equipment of this signal that is contrary in it being direct produces loss of remarkable 
energy, that reason is that the energy loss between a transmitter and rocking equipment increases by 
the square of the distance between these. Furthermore, the magnetic-attraction force between a 
transmitter and rocking equipment will decline from beginning to end, and will bring about the 
further loss of effectiveness again. Therefore, the transplanted rocking equipment and an outside 
transmitter must be detached by only the film of the skin as a practical approach, and this layer must 
be compressed among these members to often produce pain in a wearer. Compression of the skin 
produces an edema, therefore will make a transmitter and rocking equipment separate further, and 
will produce the further loss of conduction effectiveness further again. 

Many of above-mentioned patents are indicating the oscillating member eventually fixed to an 
osseous tissue depending on uniting with a bone. Consequently, removal of the rocking equipment 
for exchange or other reasons needs big surgical management. Since the unification with a bone can 
be said [ only occurring in a long time and ], such equipment is not still more practical for using for 
the application which needs restoration of fracture, or other quick treatment. 
The conventional rocking equipment used for giving an osseous tissue an oscillation is a magnetic 
type or a piezo-electric type typically. A magnetic formula translation machine needs ** of magnetic 
permeability, or a both- way translational motion of the same armature member. These equipments 
become less efficient for changing electrical energy into a both-way translational motion, and 
actuation of them is attained only about the frequency domain restricted for constraint on the inertia 
of moving-part material. PIEZO ceramic equipment is not efficient at the point which needs an again 
comparatively high electrical potential difference, either, and helpful as everyone knows in a 
frequency domain 1kHz or less. 

The object and outline of invention The object of this invention is offering the approach of having 
been improved which gives the oscillation of the controllable and refreshable small amplitude 
efficiently to the organization and/or adjoining organization of the hard body, and equipment. 
Other objects of this invention are offering the approach of attaching rocking equipment in a hard 
organization and changing electric energy to mechanical energy effectively in this connection 
location by which it was improved, and equipment. 

The object of further others of this invention is offering the approach connect an electromechanical 
converter in the hard organization of a bone, a gear tooth, etc. effectively, and this converter's is 
easily demounted, and/or it enables it to renew, and equipment. 

Other objects of this invention are submitting the converter which makes a hard organization 
produce distortion of a low again by changing into the oscillation of the low amplitude suitable for 
adding an electric oscillation to an organization covering the frequency of a large field. 
According to one gestalt of this invention, a periodic field is added and the advanced 
magnetostriction rod (**) with which die length increases periodically and decreases again is used 
for the converter which the oscillation of the low amplitude is given [ converter ] and makes a hard 
organization generate distortion of the low of a response. An advanced magnetostriction alloy 
(Terfenol-D), for example, TERUFE no roux dee, is 1Hz. Electric energy is effectively convertible 
to mechanical energy covering the frequency of the large field covering a high ultrasonic range from 
the following, change of this periodic direction acquired by the rod (a rod — translational motion — 
or constituted so that it may move) produces the periodic force of the press-tension formula 
effectively given in a hard organization. It can use for this acquired force conducting the acoustic 
wave for hearing enhancement, a bony growth stimulus, distortion of an organization, etc. 
In the suitable embodiment of this invention, the oscillation from a magnetostriction rod is combined 
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with a hard organization through the precise connection implement fixed to the organization with the 
cement which can transmit the oscillation of the small amplitude to a bone, without destroying the 
adhesion property. Suitable cement is Bis-GMA in order to add an oscillation to a gear tooth. It is 
cement, and in order to add an oscillation to a bone, desirable cement is hydroxyapatite cement 
(hydroxylation apatite cement) of the non-ceramic which has the bone conduction property for the 
purpose of acting as a frame an osseous tissue can grow up to be. A precise connection implement is 
a connection implement of the female which the connection implement of the male on a 
magnetostriction rod demounts firmly preferably, and is attached free. Therefore, although a precise 
female connection implement is firmly fixed to a hard organization and an osseous tissue and a bone 
can also be unified, the converter itself can be demounted easily because of exchange or other 
reasons without undergoing an operation on a big bone. 

The advantage which these objects of other of this invention, the description, and many accompany 
again will be understood still more easily from being better understood by reading the publication of 
the following considered in relation to the accompanying drawing the same part is indicated to be 
with the same sign in each drawing. 

Easy explanation of a drawing Drawing 1 is the exploded view of the converter constituted by the 
principle of this invention. 

Drawing 2 is drawing of longitudinal section of the converter of drawing 1 . 

Drawing 3 is the cutting side elevation of the structure which the converter of this invention 

changed. 

Drawing 4 is the outline side elevation of the equipment which makes an acoustic- sense organization 

combine drawing 1 or the converter of 3. 

Drawing 5 is slant-face drawing of the coupler of drawing 4 . 

Publication of a suitable embodiment If drawing 1 of an accompanying drawing and especially 2 are 
referred to, the transducer 10 of this invention possesses the container or housing 1 1 of magnetic 
permeability which has the shape of a cylindrical shape in this suitable embodiment. Although the 
shape of this cylindrical shape has the advantage on actual of many about manufacture, maintenance 
of space, etc., the configuration of other housing is possible. Furthermore, although it helps for 
magnetic permeability to bring together the field in the magnetostriction rod indicated below in one 
point, in a certain case, to use the ingredient which is not magnetic permeability may be needed. As 
for a container 1 1 , an end is opened and, as for the peripheral surface, a screw thread engages with 
the edge cap 1 3 with which it was cut and the screw thread was turned off inside outside in an end. 
The edge cap has the opening 15 by which a configuration is a cup-like and partition formation was 
carried out in the center of the bottom, it has a hollow axis — almost ~ the electromagnetism of the 
configuration of a cylindrical shape — a coil 17 is symmetrically arranged in the interior of housing 
11, and all ****** of internal space are occupied. In order to avoid short-circuiting electrically the 
wire of the coil 17 to a metal vessel 1 1, the wire of a coil is typically covered with non-conductivity 
resin or its prototype. The adhesives between a coil and a container are used for extent to which a 
certain space exists in the edge of the coil 17 inside a container, and he is trying to prevent the 
relative motion between these two members. 

It has extended outside from housing 1 1 through opening by which partition formation is carried out 
and which was prepared suitably at the housing edge at which two lead wire 19 and 21 of the both 
ends of the wire which forms a coil 17 was closed. The rod 20 of magnetostrictive material is 
arranged on the interior of the hollow axis of a coil 17, and is short slightly rather than the die length 
of an axis, spacing with an annular rod 20 — or it insulates from the axis 17 electrically by the pre- 
insulation on either a coil or a rod and both sides. It helps to bring together the magnetic flux which 
the disk type-like permanent magnet 23 was mostly arranged in the both ends of a rod 20, 
respectively, and was produced with the coil 17 of a rod 20 in one point. The diameter of magnets 23 
and 25 is smaller than the diameter of the axis of a coil 17, and a part of these magnets enable it to 
extend in an axis. The magnetic permeability spring washer 27 is arranged in the edge which housing 
1 1 closed between a magnet 23 and a housing end wall. The oscillating coupler (coupler) 29 of 
magnetic permeability is arranged between the magnet 25 of the reverse side edge section of 
housing, and the inner surface of the edge cap 1 3 . A coupler 29 passes along the opening 1 5 of a part 
for a circular flange, and an edge cap allotted to the interior of housing, and has the part which is 
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located in the center which projects on the outside of housing, and is prolonged in a longitudinal 
direction. Anew, once again, magnetic permeability is required for [ no ] applications, and is decided 
by how magnetic flux is concentrated on a rod 20 in addition to this. 

The essence of an operation of a converter 10 is the magnetostriction corresponding movement of a 
rod 20 to the alternating current which passes a coil 17. The current which passes along a coil 17 in a 
detail makes the field which passes a coil and is prolonged from the end of an axis around the 
outside of a coil to the other end so that it may be well-known. The field part inside an axis passes a 
magnetostriction rod. The direction of a field changes similarly as the polarity of an actuation current 
changes. This changing field follows, is introduced into the magnetostriction rod 20, and it is the 
frequency of the current which passes a coil 17 as although the rod was the frequency of change of a 
magnetostriction field, and that die length contracts by turns and it comes to increase again. With the 
translational motion of the shape of a straight line of an armature, change of the mutual magnitude 
[ of a contrast target ] of this rod brings a result by which the oscillation of the same frequency is 
introduced into a coupler 29. From a coupler, these oscillations can be added to a hard osseous 
tissue, a gear tooth, etc. so that it may be indicated below. 

It is generated to a rod 20 using very low power level rather than the oscillation which needs the 
translational motion of the rod of magnetic permeability arranged in the interior of the axis of a coil 
1 7 takes change of a dimension small to an important thing. It becomes big inertia, while the 
magnetic permeability rod had the mass of finite and has reciprocated especially again. In one side, 
change of the dimension produced to the magnetostriction rod 20 needs remarkable low energy and a 

low current. „ _ , , ~ 

A magnetostrictive material desirable for a rod 20 is TERUFE Norian (Terfenol) of the compound of 
the terbium and iron which are expressed with TbFe2. Especially the useful format of TERUFE 
Norian for this object contains a dysprosium, and is Tb.27 Dy.73 Fe2. It is the compound and 
TERUFE Norian-D which are expressed. TERUFE Norian-D has the quick corresponding movement 
time amount over change of a field, and shows change (namely, "low amplitude" oscillation) of 0.2% 
of die length within the microsecond of the added electromagnetic field. Of course, other 
magnetostrictive material is useful for a rod 20. 

The field produced through the rod 20 according to the current which flows the inside of a coil 17 is 
returned through the coupler 29 and the edge cap 13 with which all were preferably made from the 
magnetic permeability ingredient, and a container 1 1 . This magnetic permeability return path 
centralizes a field, and increases the effectiveness of conversion to a magnetostriction oscillation ot 
power The need of serving for the disk permanent magnets 23 and 25 to apply bias to a field by the 
well-known approach, and preparing electromagnetic bias is abolished. The bias level of a request to 
a rod is obtained, and the strength and magnitude of these magnets can be changed if needed so that 
the magnetic flux of a rod may be more effectively centralized on one point. 
The edge cap 13 carries out the operation which carries out a seal so that it may be made from the 
same desirable magnetic permeability ingredient as a container 1 1 and the fluid of the whole 
container may be sealed. The outside of a container and an edge cap is covered with the polymer 
which is biologically conformable depending on the location of the converter at the time of an 
activity Therefore, this converter serves as inactive from the standpoint on immunology. The 
dimension of a component is decided by the location of this equipment, and activity again. For 
example the voice converter used for transmitting an acoustic frequency oscillation to a gear tooth is 
the die length of the container of 8mm order, and 4.5mm. It has the outer diameter of the container of 
order. 5.0mm The die length of order, and 1.5mm It is carrying out suitable [ of the rod 20 of 
TERUFE Norian which has the diameter of order ] to such equipment. 

The thickness and the ingredient configuration of a spring washer are chosen so that the resonance 
frequency of a converter may be specified. A washer applies stress to a rod 20 mechanically by 
compressing this into shaft orientations toward an edge cap, and it enables it to change the output 
characteristics of a converter according to this compressive force by that cause, without changing the 
magnitude of a container 1 1, and other components like mass. For example, for a fitting location, 
although the specific dimension and specific configuration of a converter are suitable, they come to 
produce high proper resonance frequency rather than desirable for this specific application. 
Modification of a washer 27 changes the mechanical stress to a rod, and, thereby, changes a 
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resonance cycle again. This is advantageous especially when operating most effectively with the 
resonance frequency from which each model differs, although all the models of the specific mold of 
a converter are packed by the container of the same dimension and a configuration like a request. 
The same reference number is used for the converter 30 by which this invention was changed being 
shown in drawing 3 , and the same part in the embodiment of drawing 1 being shown. The converter 

30 is different in the converter 10 at the point arranged annularly [ a converter 10 ] around a rod 31 
in the location where the oscillating coupler 29 was transposed to the actuation rod 3 1 , and another 
spring washer 33 approached the inner surface of the edge cap 13 again. In detail, the actuation rod 

31 has the annular flange 35 in the end face section inside a container 1 1. A spring washer 33 has the 
annular configuration which has the central hole of diameters fewer than a flange 35, and he is trying 
to catch the rod end face section inside housing 1 1 by that cause. The interstitial segment of a rod 3 1 
is prolonged in the exterior of housing 1 1 through the hole 15 and the edge cap 13. In the end 37, a 
rod 3 1 is made into a configuration which is bent and is indicated below, and is received free 

[ sliding ] into the receptacle bracket of the anchoring part of a hard osseous tissue. 

The front face which faces behind a flange 35 contacted the magnet 25, and the magnet 25 is in 

contact with the magnetostriction rod 20. Therefore, an oscillation is given to a rod 3 1 in order that 

change of the dimension produced in the magnetostriction to the rod 20 may add to the part of a hard 

organization. 

A spring washer 33 offers the additional capacity for applying the selected compressive force to the 
magnetostriction rod 20, and, thereby, it is made to be possible [ control of it ] further covering the 
resonance frequency of a converter. 

If drawing 4 and 5 are referred to especially among accompanying drawings, the converter 30 is 
shown in relation to the molar 40 of a jaw with which an oscillation is added. The orthodontics 
bracket 41 by which partition formation was carried out by penetrating to the longitudinal direction 
of a molar 40 and which accepts and has a slot 43 is being fixed to the side attachment wall of a 
molar 40. The acceptance slot 43 is made by configuration which agrees in the configuration of the 
end of the actuation rod 31 of a converter 30. In the suitable embodiment, as indicated in 5 as 
drawing 4 , the cross section of a slot 43 and the end of a rod 3 1 is made into D typeface, and the 
straight part of this D typeface will carry out a location most soon at a dental wall. The actuation rod 
3 1 is bent at the include angle determined by the fitting location of housing 1 1 , and is easily received 
in the end fang furrow 43 of a rod. A bracket 41 has the anchoring front face fixed to the metal- 
bonding pad 45 polished by spraying of sand, or the hole was made, and the opposite hand front face 
of a pad 45 is being fixed to the side attachment wall of a gear tooth 40 with the adhesive resin 47 
applied to the part which the dental front face adjusted beforehand. In order to adjust beforehand, it 
guarantees that it is etched before a dental front face applies adhesive resin 47 (etching), and it is 
typically engaged firmly with adhesive resin. At the suitable embodiment of this invention in which 
a converter is fixed to a gear tooth, these desirable adhesives are Bis-GMA ordinarily used for 
orthodontics. It is mold resin. When a hard organization is a bone, desirable adhesive resin is 
hydroxyapatite cement and non-ceramic cement produced by direct crystallization of hydroxyapatite 
in the living body. This cement does not need heating for forming anchoring stabilized structurally, 
this cement - "Archives of Otolaryngology-Head & Neck Surgery" and the 1 1 7th A volume, April, 
1991, and the 379th Page -384 "hydroxyapatite cement" - it is indicated by the report of a heading at 
the detail. [ / else / Chino / which is shown in a page / Kos Than ] As for the theme of this report, 
those all have coalesced in this description by this citation. The cement indicated there can be 
solidified within [ in 1 hour ]. Furthermore, when it is placed so that useful bone or periosteum may 
be contacted, this special cement is replaced by the bone as the attached structure absorbs a 
decoction etc. again. This Bis-GMA Cement like resin has the stability on structure sufficient again 
to transmit an oscillation without decline by the glued connection to a bone or a gear tooth 40 
through a bracket 41 from a rod 3 1 . 

Special utilization of the converter 30 indicated to be drawing 4 to 5 is hearing aid or an object for 
acoustic-sense auxiliary devices, and the current which passes along the coil 17 of a converter by 
that cause is acquired from the acoustic signal changed into the electric acoustic signal added to 
wires 19 and 21 by the usual approach. In detail, direct continuation of the wires 19 and 21 is carried 
out to a sound-electric transducer like the microphone usually used for hearing aid, or its prototype. 
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It can replace with this, a microphone can be separated and located with a small wireless (or other 
transmission media) transmitter, and wires 19 and 21 are connected to the receiver for the 
transmitted acoustic signal. In the application of this sound transducer, in the conventional technique, 
housing 1 1 is the conventional method of arbitration as an orthodontics holder, and is attached in a 
gear tooth or a transplant by the approach of well-known arbitration in opening. The description with 
geometry important regardless of the approach of anchoring of a container is close sliding fitting 
between the end 37 of a rod 31, and the slot 43 of the same configuration of the orthodontics bracket 
41 . While an oscillation is made to be transmitted effectively [ a gear tooth or an osseous tissue ], the 
transducer itself enables it to still demount this close fitting relation from a bracket 40 easily at the 
time of the need. 

Although the utilization indicated to be drawing 4 of a transducer 30 to 5 serves as a sound acoustic- 
sense auxiliary device, a bracket 41 being able to attach like an osseous tissue by the surgical 
operation part, and a transducer 30 being arranged suitably for this part, and giving an oscillation to a 
bone for various therapy objects will be understood. 

This invention has many advantages superior to the equipment of the conventional technique meant 
so that an oscillation might be added to a bone. It is made 1 st, as for the magnetostriction property of 
a rod 20, for this rod to produce first the oscillation of the format that a dimension changes, by turns. 
When this carries out translational motion of the member which has the limited mass and inertia 
electromagnetic, the equipment which gives an oscillation is remarkably different. Furthermore, the 
oscillating member of this invention can be separated from a hard organization binding site so that a 
surrounding organization and grinding of the hard organization itself may serve as min. It is 
combined with a hard organization into cement, and only the precise female anchoring bracket 41 
comes to be unified to this hard organization and hard bone. This female anchoring bracket is 
biologically made from the inactive matter, therefore is put on the backside, and if required, the 
reuse of it can be carried out with another converter. 

This invention is used in a patient f s opening as mentioned above, and removal of the converter itself 
can be performed per Japanese, if required. However, this can also be used in the depths like the 
femur which a patient's body broke. Immediately after breakage arises to this bone, rocking 
equipment operates by transmitting a suitable signal to the receiver on a part through the skin, and 
making a coil 17 produce a current. In other words, the starting device made to generate 
electromagnetic field can be arranged on the bodily outside in such the condition. A converter can 
also be arranged in the location distant from the fracture section, and the advantage that an 
oscillation is transmitted in a big distance through a bone and other hard organizations can be 
brought about. Therefore, the converter of this invention is not a foreign matter in the fracture part 
which has barred the physiological therapy normal as a necessary result unlike implantable electric 
bone camouflage of the conventional technique. 

It is chiefly prepared for the mechanical object, namely, is prepared for the object of anchoring to the 
oscillating member 31, and the female anchoring bracket 41 is U.S. Pat. No. 5,633,999 (MASUKII). 
It should attract attention that it is not an electrode for receiving the current which can be boiled and 
set. 

The approach and equipment which can give the organization around [ hard / which organizes or 
adjoins ] human being of arbitration an oscillation controllable [ this invention ] and refreshable are 
offered. Furthermore, this invention offers the peculiar means make a hard organization attach or 
combine a converter, and it is made for conversion to the mechanical energy of the electrical and 
electric equipment or electromagnetic energy to produce by the part of direct coupling. Direct 
association to this hard organization part brings about the efficient conversion to an oscillation of the 
electrical energy in this organization. It cannot be overemphasized that the advantageous 
physiological effectiveness that the oscillation offered by this this invention was meant is what is 
needed in a actual anchoring part. In fact, the physiological effectiveness demanded is meant from 
the part where an oscillation is added for the target organ of the part of a certain distance. The final 
effectiveness of these oscillations is decided by the target organ and the physiological or biological 
result to be produced from now on. For example, it is known well that adding an oscillation to the 
bone of human being's skull will bring a therapy to the organ of Corte. However, even if it is, it is 
not known what kind of effectiveness this oscillation will bring for example, hypophysis gland. 
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Furthermore, even if it is, it is not known now whether the specific frequency or specific strength 
like a sound throat will bring physiological effectiveness to hypophysis gland. It is required to use a 
certain chemical combining the stimulus by oscillation, and to promote release of hormone from 
hypophysis gland etc. 

It is known that an oscillation can promote remaking a bone. This invention adds such an oscillation, 
and if it can do probably again combining a fixed chemical, it will offer the approach and equipment 
into which the hematogenous capacity of a long fixed bone is changed. In a format similar to dealing 
with the joint of the ligament damaged in the spiral hot bath added from an outside, and a bone, an 
internal oscillation promotes a therapy still more effectively. When are considered still more 
minutely and a ligament in the knees is damaged in the accident of a sport, since an orthopedist 
gathers the rate of the therapy of a ligament, he desires the short-time treatment approach. The 
structure with which it fixed into cement and the transducer 30 changed the bracket 41 can be 
attached in a bracket through joint inspection. Thereby, this changed bracket can decrease in number 
the overall dimension of housing remarkably excluding a coil 17. It replaces with internal coiling and 
the field which passes along the magnetostriction rod in which the outside coil was given to the 
outside of a body and the body was attached by the passage and also the detail is offered. Although 
this needs still bigger power for making a desired field clearly, since a coil is outside and only needs 
daily to carry out short-time consumption, this is a practical approach. Although a surgeon can 
demount a converter by joint inspection after a ligament is treated, it desires to leave a female, very 
small precision anchoring bracket to a predetermined location for a future activity. 
Although the suitable embodiment of this invention uses the peculiar geometry indicated to be 
drawing 4 to 5, it can combine with an organization the oscillation brought about with the 
magnetostriction rod 20 by other various approaches according to a specific situation. For example, 
by using a technique with others, the bond part material 29 in the embodiment of drawing 1 contacts 
an osseous tissue or a gear tooth directly, is arranged, and can locate a converter in an anchoring 
part. As other examples, a screw thread is turned off and a member 20 can be directly screwed on a 
bone or a gear tooth. In addition, a converter can be used as the component of implantable prosthesis 
like the hip replacement prosthesis. 

Although the embodiment in which this invention was illustrated has the coupler 29 or the actuation 
rod 3 1 only at the end of an assembly, it will be understood that a certain application can obtain a 
profit from the coupler in each edge or an actuation rod. Such structure is the range of this invention 
indicated here. 

Although the suitable embodiment of the new approach of having been improved which gives the 
same hard organization as a bone the oscillation by this invention, and equipment has been indicated, 
what will be suggested from the technique in which other modification, deformation, and 
modification were described here to this contractor can be considered. Therefore, it should be 
understood that such all modification, deformation, and modification are included in the range of this 
invention specified by the attached claim. 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
dam ages caused by 'the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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FIG. I 




[Drawing 2] 



http://www4ipdl.ncipi.gojp/cgi-biiVtran_web_cgi_ejje 12/18/2006 



JP,09-504663,A [DRAWINGS] 



FIG 2 




[Drawing 4] 
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FIG. 4 




[Drawing 5] 



FIG. 5 
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